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U1A.03 NDSE

DETECTOR DESIGN REVIEW

➢ PIXEL HOUSING DESIGN

➢ DETECTOR WALL DESIGN

Peter D Pazuchanics

LANL P-23 Group
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PIXEL HOUSING DESIGN

SELECTED COMPONENTS
• EJ-230/299-49 Plastic Scintillator

• EJ-500 Optical Cement

• BC-800 UVT Acrylic Light Guide

• EJ-560 Silicone Optical Interface

• EJ-550 Optical grade silicone grease

• ADIT D798B Photomultiplier Tube
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PIXEL HOUSING DESIGN

DESIGN CONSIDERATIONS
• Truncated Light Guide Shape
• Diamond Milled & Turned for TIR 
• 40° Taper to support critical angle
• 10” Dia. X ¼” boss for alignment
• 82mm long to support efficiencies 3



PIXEL HOUSING DESIGN

DESIGN REQUIREMENTS

• Scintillator Shell to be made of non-ferrous 
materials not to exceed .125” thickness. 
Provide structural stiffness & support.

• Shell & Light Guide housings to provide 2mm 
airgap for TIR condition, while providing light 
tight environment to assembly.

• Design to ensure maximum scintillator area for 
Detector Wall.

• Design so individual Pixels can be readily 
replaced in Detector Wall for maintenance or 
repair.

• Ensure individual Pixels remain under 100 lbs. 
so as not to require Critical Lifts being 
performed to install or replace.
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NOTE: Datum A surface to be held flat 

within .002”.  This surface mates with 

Datum A surface of Scintillator to 

provide glue joint of 100um.
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NOTE: Datum A surface to be held flat 

within .002”.  This surface mates with 

Datum A surface of The Light Guide, to 

provide a glue joint of 100um.

q
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Weld

Entire edge

2 places

• .09”thick  5052-H32 Aluminum

• Easily bent with good weld properties

• Used to form boat hulls

• N1
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• .09”thick  5052-H32 Aluminum

• Easily bent with good weld properties

• Used to form boat hulls

• Edges bent up and welded

Bend & 

Weld

6 places

8



24

Aircraft

Rivets
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PIXEL HOUSING DESIGN

ASSEMBLY OF HARDWARE

• Scintillator

• Light Guide
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PIXEL HOUSING DESIGN

ASSEMBLY OF HARDWARE

• Front Spacer

• Light Guide Mount

• Delrin Lock Wedge

• Lock Nut 15



PIXEL HOUSING DESIGN

ASSEMBLY OF HARDWARE

• Scintillator Shell
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PIXEL HOUSING DESIGN

ASSEMBLED HARDWARE

• Scintillator

• Light Guide

• Front Spacer

• Scintillator Shell

• Light Guide Mount

• Delrin Lock Wedge

• Lock Nut
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PIXEL HOUSING DESIGN

PIXEL HOUSING ASSEMBLY

• Photomultiplier & Housing
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2mm

Air Gap

Lock Nut

2.5 mm

Air Gap
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1/16”

Air Gap



DETECTOR WALL DESIGN

REQUIREMENTS & CONSIDERATIONS

• Shielding Wall Location & Design

• Ingress & Egress to experimental aera

• Stability, Support, Overall Size & Weight
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DETECTOR WALL DESIGN REQUIREMENTS

• 20 meter Flight Path
• 9² meter area of Detection
• 151 Pixel Detectors
• 75” Center Line Height 

23



DETECTOR WALL DESIGN
STABILITY & SUPPORT

• Frame Attached to Drift Ribs

• Base Secured to Invert

• 4” square Steel frame

• 1” Thick Pixel Mounting Plate
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DETECTOR WALL DESIGN

View shows the 151 detector array.
• 1” plate will be sectioned in order to fit in the U1h or U1a shaft.

• Leveling the frame will be accomplished with adjustable pads in 

direct contact with the invert, or onto embedded plates.

• Embedded plates would be placed coplanar to each other and 

parallel to beam axis.

• Without leveling pads, the frame could also mount directly on 

top of the plates.

Embedded

Plates

1” Pixel

Mount Plate

4” Square 

Steel Tube
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Center

Detector 

Pixel

PMT Rear Support Plates ?

Mounting 

screw access

Eye bolts for 

cable support

To Drift Ribs 26
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DETECTOR 

CALABRATION STAND
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